
AD-A120 863 ANALYTCAL METHODS DEVELOPMENT FOR DIMETHY 1/
METHYLPHOSPHONAT C U SOPROPY .U) LITE (ARTHUR D
INC CAMBRIDOGE MA R FASAND ET AL SP 82

UNCLASSIFED DRXTH-TE-R-82156 DAAE i80-C001 0/ /3 N

E3R Eh0EEESIShE
EEEEmhhmhhhmhII'll..-,

IESE



Ol l

m Ij 4 -

MICROcOPY RESOLUTNON TEST CHAR

NAMftiA ROM~ OF STANOAM-190-A



40

IVIN



! A

IE
QF

2V

..... ......



- A 0

Linda adFM?

W A 
b1, 1IT4 WArthurV. Utte, ftp

Cambidge N& 214

Dteflutl =aitim qpn loptt ie

AUS mTi u wadm trei"

~~~~~~ll Nis7,5 ~. - F~ -

1' -0-

, F''q~V~fr t _Mum "c~



List of Figu~ee i

Introduction

1. Analytical Method1

Appendix A A-1

Appendix B 5-1

.4 g s



LIST OF I1R

1 Cbinical Structure of DDE, OWP ad 1161

46i



1OAR

A gas cii tographic system, employing a Viae Photometric Detector
(GC/FII) wes used to develop a method for the determination of
DIMethy meth'ylphepmnate (MV), Dilsopropyl msthylphosphonate
(D ; P) Trlastbyl phosphate (MH). In aqueous spies under Task
3K902.3 14. The precision and accuracy of the developed method vas

dat adfrom the analysis of aqueous samples spiked with 4.92 to
98.40 g/L of DIMP In the presence of 10 Mg/L each of DOW? and TIRP.
The detection limit at the 902 confidence level, calculated by the
method of Nubaux and Vasn, is 9.05 iag/L of DIll Lu the presence of
10 mg/L each of MW anid Till. /
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In Ny 1974, dlisopropyl mthylphosphonate (DDE) and dicycloonaene

(DC1D) were detected in surface water draining from a marshy bay on

the northern boundary of Rocky Mountain Arsenal (WIL). In Septesber

1974, a dike, north of the bog, was constructed to eliminate any off-

poLt surface drainage.

As a result of observation of these two arsenal related compounds, a

program of groundwater and surface water surveillance was initiated.

Nineteen additional compounds were detected through gas chromatographt

mos spectrometer qualitative analysis in the groundwater near the

northern boundary. Among these potential pollutants were the c-pounds

dimethyl nmthylphosphonate (DIM) and trimethylphosphate (TN?).

Continued surveillance of mNN groundwater via gas chromatographic

quantitative techniques has failed to demonstrate that these compounds

represented a potential for migration off post.

During a contaminant leaching study contract effort in July 1980, Basin

F liquid was to be analysed to determine the concentration of DIM.

Instead of finding DDIM previously determined by the Government, the

contractor instead identified the material as DO?. The apparent

error In reporting DIE values, and the premce of significant con-

centrations of DI in a known source material (Basin F) indicated

the possibility that DIDE values previously reported by the Government

could be suspect.

In light of the error associated with the identification of the suspect
Ssmintat species a chromatographic method was required vhieh u

resolve DID, NH? and THP, Additionally the method should be required

to detect 10 ppb of DIE? in the presence of 10 ppm of =0E and toi.
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1. ANALYTICAL M97MO

1. Application:

The method described in this report is for the quantification of

Diisopropyl methylphosphonate (DIE) ins the prmeence of DImethyl

mthylphosphonate (NW) and Trimethyl phoephate (Tie).

a. Tested Concentration Mne: The tested ranemtration tenses are

4.9 to 98.4 u$/L DDEP in the presence of 10 M/L of each UW and Tie.

b. Sensitivity: The following picogrm of material injected on

column give the listed peak height response in centimeters:

CopondE Injected Peak leight (cm)
DINP 25 0.79

NWHP 25 0.84

-MP 25 0.84

c. Detection Limit: The detection limit of DUMP calculated by the

method of Hubaux and Vos, from standard water in the presence of

10 mg/L of O? and IHIP, is 9.05 pg/L.

d. Interferences: No interferences were detected while developing

the analytical method.

e. Analysis Rate: After sample preparation and Instrument calibration,

one analyst can analyse 20 samples in an eight-hour day.

2. Chemistry: The chemical structure of the three analytes are
shown In Figure 1.

a. Dilisopropyl mthylpgosphooate

C791703P

CAB RN1445-75-6

Boiling Point: 76-79*C (10 am)

b. Dimethyl methylphosphoumte

C33g03P

CA 2121-45-9

Boiling Point: 181C
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4. Chemicals:
(1) Mthyl... Chloride, RILC grad.
(2) Acetone, ULC grade

(3) Sodium Sulfate, granular, anhydrous; extracted with methylene
chloride, dried at 1006C, cooled and stored In clean 8lass screw
capped Tef lon* lined bottles.

(4) Sodium Chloride, anhydrous, reagent grade
(5) Diisopropyl sethylphosphonate, Army-1104'A-249

(6) Dimethyl methy1pkosphonate; Army interim 5*MB
(7) TrImethyl, phosphate; Army - Interim SAM)E

4. Standards:
a. Calibration Standards:

(1) Stock A: Dilute 2.5 vL DDE? to 25 mL with OWL grade acetone
to give a 98.4 ug/L solution.
(2) Stock B: Dilute 220 iiL MOUP and 210 Ai THP to 25 uL with

KPLC grade acetone to give a 10. 13 mg/mI'* DWE and *10. 04 mg/m'

TIE? solution.
(3) Prepare the following calibration standards by taking the

listed volumes of Stock A and Stock B in a 10 mI' volumetric f lask

and diluting to volume with methylen. chloride:

Concentration ma/L
Cal. Std. ilL-Stock A iaL Stock 3 Die? M H

1 25 250 0.246 253.2 251.5

2 100 250 0.984 253.2 251.5

3 500 250 4.92 233.2 251.5

4 1,000 250 9.64 253.2 251.5

b. Control Spikes: Standard water was used as the aqueous media
spiked. Prepare standard water as follows: 2.g hSg$% and 3.3 S

NaCI In 2 L NKil-Q water. Oneuhundred milliliter eliquote from the
2L solution of chloride and sulfate vae transferred to IL volumtris
and diluted with additional MiII-Q water yielding 100 mg/L solatine

of the salts. The following volumes of stock solutivas were Orin&d iato
1 L' standard water solutions (3.00 ug/L each salt).

4
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concentration
DIP OWTil

Control Spike ,L Stock A mL Stock B MAL Mg M

1 0.05 1.0 4.92 10.13 10.04

2 0.10 1.0 9.84 10.13 10.04

3 0.20 1.0 19.68 10.13 10.04

4 0.50 1.0 49.20 10.13 10.04

5 1.00 1.0 98.40 10.13 10.04

Twenty control spikes and four control blanks were prepared (5 levels +

1 blank x 4 days) for subsequent extraction and analysis as stipulated

in the USATHAX& QC protocol.

5. Stple Preparation

a. Extraction: Transfer the 1 L sample or control spike to a 2 L

separatory funnel. Rinse the sample bottle with 100 mL CH2C12 and

transfer the CH2 Cl2 into the separatory funnel. Shake the separatory

funnel vigorously, with venting, for one minute. Let the two phases

separate and settle for three minutes. Transfer the CH2C12 extract

to a 500 uL amber glass bottle. Repeat the extraction and transferal

two times more.

b. Dryin: Place clean glass wool over the TeflonO stopcock of a

125 mL separatory funnel and add mu 10 grams of clean dried Na2 SO.

Rinse the glass wool and Na2SO4 with 10-15 mL of HPLC grade CH2 C12 . This

solvent rinse is then discarded. Pass the sample extract through the

sodium sulfate, glass wool layers and collect in a 500 mL Kuderna-Danish

receiver equipped with clean boiling chip. Rinse the 125 mL separatory

funnel with an additional 10-15 mL C12C12 and add to the extract.

c. Concentration: Concentrate the extract by uderna Danish to less

than 10 mL. Quantitatively transfer the concentrated extracts to a 10 AL

volumetric flask and dilute to volume with C1 2 C1 2 .

d. Analysis: A series of instrument calibration standards are pre-

pared as outlined above, and analysed during the sane tine period as

the spiked samples. Calibration curves are established by plotting

concentrations versus peak height. All calibration standards and

sapls should be analysed In duplicate. Chromatograes of calibration

5



standards and spiked standard water samples used to generate precision

and accuracy data are show in Appendix A.

6. Calculations: Calculate ug/L for each analyte in each sample

from daily calibration data. Using the control spike data, plot ug/L

added versus ug/L found by the method of Hubaux and Vo using the

detection 1imit (DL) tape supplied by USATHAMA. Correct field sample

concentrations using the slope of this linear regression line. The

results of the precision and accuracy tests for DIP in the presence

of 10 mg/mL DM1 and TNP may be found in Appendix B.

6
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Chromatograus of Calibration Standards

and Control Spike Samples of Diisopropyl methyiphosphate
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APPENDIX B

Precision and Accuracy Data Set

of Diisopropyl methyiphosphonate
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